We analyze cross-sectional time-use diaries from the 2011 and 2016 Survey on Time Use and Leisure Activities (Shakai Seikatsu Kihon Chosa) to investigate the association between educational level and housework participation at different quantiles. Using the unconditional quantile regression method, we test whether education is associated with less time spent on housework as the previous research on highly educated people suggests. We find that this hypothesis stands only for non-married Japanese women. On the other hand, among married Japanese women, especially those without children in higher deciles of housework participation, are more likely to increase their participation in housework with the increase in their educational level. The results suggest that in Japan, the institute of marriage places higher expectations on women's housework participation on married women with higher levels of education.
Introduction
In this discussion paper, we investigate whether educational level can predict the patterns of participation in the domestic labor uniformly across different levels of participation in housework, and on different life-course stages. The main purpose of this study is to explore whether higher educational attainment is associated with lower housework participation among Japanese women. We also analyze whether the association of education at different deciles of housework participation among Japanese women varies at different life stages. Thus, we compare patterns for non-married women, married women without children, and married women with children. Our primary contribution is two-fold. First, we show that marriage is still a barrier to women in reducing their housework, regardless of their educational level. Second, we contribute to housework research by applying unconditional quantile regression method (Firpo, Fortin, & Lemieux, 2009 ) to the analysis of housework participation. The study addresses two principal research questions: (1) How is educational attainment associated with different levels of housework participation? (2) whether the patterns are similar among non-married and married women, as well as women with and without children.
Theoretical Expectations
Education is one of the individual resources. Moreover, it reflects the gender socialization as a result of the acquired educational level. According to the expectations of the resource-based housework theories, highly educated women are more likely to be employed and thus have less time on housework, compared to women with lower levels of education (England, Garcia-Beaulieu, & Ross, 2004; Kolpashnikova, 2018; Rubery, Smith, & Fagan, 1999) .
Following the resource-based housework participation explanation, we expect that:
Hypothesis 1: On all levels of housework participation the effects of education would be negatively associated with participation in housework.
Moreover, life-course transitions such as the transition from being single to being married are expected to have an effect on the participation in housework. For example, South and Spitze (1994) found that among both women and men, marriage was associated with more housework time. Marriage is also associated with more traditional gender attitudes (Zhou, 2017) . On the observations in 2011 and 29,034-in 2016) . As the observation numbers show, the majority of women in the full sample reported to be married. We did not perform an analysis for nonmarried women with children because there are not enough observations in the Japanese dataset for the subsample. Moreover, we selected a sample of women who performed any housework on the diary day (n= 127,468) and personal weights were re-coded based on the original survey weights, scaled to the original sample size, where needed.
Measures Dependent Variables
The dependent variable is represented by an aggregate measure of the time spent on indoor housework, such as cooking, cleaning, and doing the laundry. The participation in housework variables in all three countries is measured in minutes on a diary day.
Tables 1a-3b summarize the descriptive statistics for housework time among women in different deciles of housework participation in Japan. They show great differences among women in the top and bottom deciles of housework participation. Women in the top decile, on average, spend more than 10 times the time that women in the bottom decile spend on housework. Among all groups of women, women in the uppermost decile spend more than 500 minutes a day on housework, whereas women in the lowest decile spend about 40 minutes a day.
The averages for women among the three groups show that married women spend substantially more time on housework than non-married women. For instance, non-married women who report doing housework on the diary day spend 133 minutes on housework on an average day in 2016, whereas married women with children-approximately 234 minutes.
1 Table 1a Descriptive statistics, 20 to 60-year-old non-married women, Japan 2011. 
Independent and Control Variables
The main independent variable -education -is measured in years spent in school. If to analyze the education variable across deciles of housework participation in Tables 1a-3b, we can see that there are few differences in the sample of all women. On average, women have about 13 years of education (a little more than high school).
Control variables include household and personal incomes, which are both measured in thousands of Japanese yen. The controls also include work time (measured in minutes on the diary day) and employment status (1 = 'employed full-time or part-time', 0 = 'otherwise').
Dummy variables are used for measuring marital status (1=married, 0=otherwise), whether the respondent owns the house, where he/she resides, and whether the respondent resides in an urban area. The models also include the number of adults in the household and year-fixed effects.
Additionally, we control for the presence of children, which are coded as 1 for the individuals who have children under 20. We also use age in years trying to capture the age effects. Since there are usually considerable differences in diaries depending on the day of the week when the diary was collected, we also control for whether the diary day was completed for a weekday or on the weekend (1=weekday, 0=Saturday or Sunday).
Models
To analyze the effects of gender, marital status, and education on participation in routine housework, we also employ unconditional quantile regression models (UQR) (Firpo et al., 2009 ).
UQR has been recently used in many family studies, particularly in the research of motherhood premiums (Budig & Hodges, 2014; England, Bearak, Budig, & Hodges, 2016; Killewald & Bearak, 2014) . It is preferred to the conditional quantile regression, which is more prone to biased results (Killewald & Bearak, 2014) . For a more detailed explanation on UQR please refer to Firpo et al. (2009) , Killewald and Bearak (2014) , and Cooke and Hook (2018) .
The results presented in this paper are robust to the exclusion of correlates of the resource-based frameworks (household and personal income, as well as paid work time).
Results and Discussions
Following the suggestion in represented in Figure 1 and Table 4 . Negative effects mean that the association between educational level and participation in housework is reverse (as expected): the higher the education level, the lower the housework participation. The stronger negative effects mean that educational level is effective in reducing the housework burden. Conversely, if the effects are positive, it means that higher levels of education are associated with higher levels of housework involvement. Table 4 summarizes the results of the UQR models, which can be found in full in the Appendix A. One main conclusion that can be drawn immediately from the table is that the results are mostly significant only for married women. These are also confirmed in the full tables in the Appendix. Thus, the limitations of the present findings are that the findings mostly apply to married women without children, whereas there are more uncertainties about the findings in other groups of women. Education, therefore, helps to unburden only non-married women in Japan. However, it has an opposite effect on married women, especially those without children. It can be that until Japanese women are married, higher educated women do not feel the pressure of having to perform more housework. However, the pressure rises when they marry and continues to rise until they have kids. Married women without children are continuously under pressure to increase their housework performance, especially if they are highly educated. When they have kids, the pressure subsides but does not evaporate.
Conclusions
The resource-based approaches to housework participation might apply differently in different contexts and on different life-stages. The ways how these factors work in different cultural contexts are often underplayed (Kan & Hertog, 2017; Kan & Laurie, 2016) . The results of the present study show that even though education provides non-married Japanese women with an ability to reduce their housework burden, married women with higher educational levels are unlikely to do so. We know from the studies in the global north that education is associated with the reduction in housework time among women (Kan & Gershuny, 2010; Kan, Sullivan, & Gershuny, 2011; Kolpashnikova, 2016 Kolpashnikova, , 2018 . In other cultural contexts, such as that of the Japanese society analyzed in the present paper, we find the evidence that the association of education is more complex and culturally-bound than the researchers of housework assume.
Thus, we find that married Japanese women, especially those without children, actually increase their housework participation with the increase in their educational level. It is likely that education as the socialization medium may convey different value sets in different countries, moreover, the institution of marriage might place expectations on women other than those expected in the global north.
The future research of gendered division of housework could benefit from developing theoretical frameworks which take into consideration these contextual nuances. Specifically, we urge the proponents of the resource-based theoretical stances to reconsider and take into account cultural and other social factors, not only economic, which are equally important when we analyze gender inequality. At times, the effects of sociocultural factors may be more meaningful than that of the resource-based explanations.
1 Appendix (80-90% of Housework) Education -0.000307 0.000780 0.00277 0.00519* 0.00307 0.00279 0.00200 0.00453 -0.000915 (0.00366) (0.00249) (0.00276) (0.00275) (0.00313) (0.00395) (0.00450) (0.00470) (0.00637) Paid Work -0.00146*** -0.00142*** -0.00181*** -0.00200*** -0.00237*** -0.00290*** -0.00312*** -0.00295*** -0.00296*** (4.77e-05)
(2.98e-05) (3.09e-05) (2.87e-05) 
